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DETAILED ACTION 



Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Yokoyama (US 
5,621,832). 

Yokoyama discloses an optical coupler (Fig. 1) comprising: 

a housing 35 having a plurality of four ports, each of the four ports coupled to a 
corresponding one of a plurality of four fibers 31a-3 Id; 

a plurality of coUimating lenses, 32a-32d, disposed within the housing, each of the lenses 
receiving a light beam from a corresponding port; 

a beamsplitter 34 coupled to the four coUimating lenses to receive the light beam from 
each of the plurality of the coUimating lenses, the beamsplitter having a common optical aperture 
disposed on an outer surface area to simultaneously receive the light received from each of the 
four lenses, on the outer surface area of the common optical aperture (lines 16-46, col. 4). It is 
noted that in both the device of Yokoyama depicted in Fig. 3, and the device of the claimed 
invention shown in Figs. 2-3, 10, Ught is received by more than one side of the beamsplitter, in 
other words the claim language reads on the device of Fig. 3 in Yokoyama. 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2-3, 6, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokoyama (US 5,621,832) in view of Optics Guide 5 (Melles Griot). 

Regarding claims 2-3, Yokoyama discloses all the limitations of the above claims except 
for teaching the use of a rhombic prism non-polarizing beamsplitter in place of the beamsplitter 
plate 34. The Optics Guide by Melles Griot shows typical non-polarizing beamsplitter cubes 
used in optics (p. 13-9 to 13-12). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a beannsplitter cube instead of a beamsplitter plate in 
Yokoyama' s device, since the latter comprises a plurality of dielectric layers deposited on a 
substrate, thus requiring a more complex manufacturing process. 

Regarding claim 6, any two of the four ports in Fig. 3 can be used as input ports, and the 
beamsplitter receives light from two of the lenses. 

Regarding claim 10, the beamsplitter of Melles Griot is made from high index glass (p. 

13-12). 

Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yokoyama 
(US 5,621,832). 
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Yokoyama discloses all the limitations of the above claims except for specifying that the 
coUimating lenses are GRIN lenses, or the size and the material of the housing. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use GRIN 
lenses in Yokoyama' s coupler, and make the housing from aluminum thermally matched to the 
beamsplitter, since Official Notice is taken that GRIN lenses are widely used to couple light from 
and into optical fibers, and that aluminum is used for housing optical components. GRIN lenses 
are advantageous because of their optimal light coupling efficiency. Finally it is noted that the 
geometry of Yokoyama' s device is inherently small in size compared to other optical couplers 
(lines 60-67, col 1). 

Response to Arguments 

Applicant's arguments filed on 9/22/2005 have been fiiUy considered but they are not 
persuasive. 

Regarding claim 1, and Applicant's argument that the beamsplitter in Yokoyama' s device 
receives light from the input beams on different sides of the beamsplitter, as allegedly in contrast 
to the claimed invention, the examiner respectfully disagrees. Observation of Figs. 2-3, 10 in the 
disclosure reveals that input hght beams may enter the beamsplitter from different sides. 

Regarding claim 3, and the argument that the combination of Yokoyama and the Melles 
Griot reference is inappropriate, the examiner notes that both references are from analogous art, 
and substitution of the BS plate of Yokoyama with a BS prism would still result in the beam 
splitting operation disclosed by Yokoyama, with the output beams separated and directed to 
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respective optical fibers. BS cubes can be designed to output separate beams at predetermined 
intensity ratios, thus still fulfilling Yokoyama's stated object of the invention. 



Allowable Subject Matter 

Claims 4-5, 7-9 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Claims 11-12, 17-22, 26-27, 30-31 are allowed. 

Claims 4-5, 7-9, 1 1-12, 17-22, 26-27, 30-31 are allowable over the prior art of record for 
at least the reason that even though the prior art discloses optical couplers comprising a non- 
polarizing beamsplitter having a common optical aperture receiving light from all the 
input/output ports, or optical couplers comprising a plurality of polarizing beamsplitters, the 
polarizing beamsplitters having a plurality of optical apertures receiving light from the various 
ports, the prior art fails to teach or reasonably suggest, regarding claims 4, 17, an apparatus 
comprising a beamsplitter having a common optical aperture disposed on an outer surface area to 
simultaneously receive the four light beams, on the outer surface area of the common optical 
aperture, wherein the beamsplitter comprises a single reflective polarizer plate, regarding claims 
5, 7-9, an apparatus comprising a beamsplitter having a common optical aperture disposed on an 
outer surface area to simultaneously receive the four light beams, on the outer surface area of the 
common optical aperture, wherein the beamsplitter has a coating on the inner surface to separate 
the S-polarized and P-polarized components of the light beam into spatially separate beams, 
regarding claims 1 1-12, an apparatus comprising a beamsplitter having a common optical 
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aperture disposed on an outer surface area to simultaneously receive light from each of the 
plurality of collimating lenses, wherein the beamsplitter combines into the first output port, S- 
polarized hght from the first input port with P-polarized light from the second input port, and 
combines into the second output port, S-polarized light from the third input port with P-polarized 
light from the fourth input port, regarding claims 1 8-20, an apparatus comprising a beamsplitter 
having a common optical aperture disposed on an outer surface area to simultaneously receive 
light from each of the plurality of colhmating lenses, wherein the first, second, third and fourth 
input ports are arranged in one dimensional linear array, or two-dimensional array, regarding 
claim 21, an apparatus comprising a beamsplitter having a common optical aperture disposed on 
an outer surface area to simultaneously receive light from each of the plurality of collimating 
lenses, wherein the beamsplitter prism is constructed from a material comprising birefringent 
crystal material, regarding claim 22, an apparatus comprising a rhombic prism having a common 
optical aperture disposed on an outer surface area to simultaneously receive light from each of 
the plurality of collimating lenses, and separate the S-polarized and P-polarized components of 
the Ught beam into spatially separate beams, regarding claims 26-27, a method comprising 
collimating at least four light beams by a single device having a common optical aperture, 
reflecting a S-polarized component of each of the at least four Hght beams and refracting a P- 
polarized component of each of the at least four hght beams using the single device, and 
regarding claims 30-31, an apparatus comprising means for receiving at least four light beams by 
a single device having a common optical aperture, means for reflecting a S-polarized component 
of each of the at least four Hght beams and refracting a P-polarized component of each of the at 
least four Hght beams using the single device, as set forth by the claimed combination. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Leo Boutsikaris whose telephone number is 571-272-2308. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Leo Boutsikaris, Ph.D., J.D. 
Primary Patent Examiner, AU 2872 
December 12, 2005 ^ 
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